Eosinophil granule proteins activate human heart mast cells.
Eosinophilia in humans is often associated with heart disease and cardiac localization of eosinophil granule proteins, and several results suggest that granule proteins mediate endomyocardial damage. Here we investigated the in vitro effects of the four principal eosinophil granule proteins (eosinophil cationic protein (ECP), major basic protein (MBP), eosinophil-derived neurotoxin, and eosinophil peroxidase (EPO)) on the activation of effector cells of inflammation (mast cells) isolated from human heart tissue (HHMC). ECP and, to a lesser extent, MBP (0.3-3 microM), but not eosinophil-derived neurotoxin and eosinophil peroxidase stimulated the release of preformed (histamine and tryptase) and the de novo synthesis of vasoactive and proinflammatory mediators (PGD2) from HHMC. Activation of HHMC by ECP and MBP was Ca2+- and temperature-dependent and was abolished by preincubation (15 min, 37 degrees C) with 2-deoxy-D-glucose (10 mM) and antimycin A (1 microM). There was a significant correlation between the maximal percentage of histamine release induced by ECP and anti-IgE from HHMC (rs = 0.73; p < 0.005), by MBP and anti-IgE (rs = 0.79; p < 0.001), and by ECP and MBP (rs = 0.65; p < 0.005). A positive correlation was also found between histamine and tryptase secretion (rs = 0.71; p < 0.001) and between histamine and PGD2 release induced by ECP from HHMC (rs = 0.85; p < 0.001). This is the first demonstration that some eosinophil cationic proteins, namely ECP and MBP, found at the site of heart damage in patients with eosinophilia, act as complete secretagogues on HHMC. This observation indicates another mechanism by which infiltrating eosinophils and their metabolic products cause inflammatory reactions and thus endomyocardial lesions in patients with eosinophilia.